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(54) CONDUCTIVE PLASTIC PLATE AND CELL USING THE SAME 

(57)Abstract: 

PURPOSE: To obtain a conductive plastic plate which has been improved so that it has a high electric 

conductivity. 

CONSTITUTION: This plate contains a polymer selected from among an ethylene- vinyl acetate 
copolymer having a vinyl acetate content of 40-50wt.%, an ethyleneethyl acrylate copolymer having an 
ethyl acrylate content of 40-50wt.%, and a thermoplastic polyolefin elastomer. To lOOwt.pts, of the 
polymer, 40-80wt. pts, of carbon black is added. 
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^ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. "^^^'^'^ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]An electroconductive-plastics board comprising: 

Polymer chosen from an ethylene- vinyl acetate copolymer whose vinyl acetate content is 40 to 50 % of 
the weight, and a group which ethyl acrylate content becomes from 40 to 50% of the weight of an 
ethylene ethyl acrylate copolymer, and polyolefin system thermoplastic elastomer. 
Carbon black by which 40-80 weight-section addition was carried out to said polymer 100 weight 
section into said polymer. 

[Claim 2] The electroconductive-plastics board according to claim 1 with which said carbon black 
contains KETCHIEN carbon black. 

[Claim 3]The electroconductive-plastics board according to claim 1 which carries out electron-beam- 
irradiation bridge construction after adding and fabricating said carbon black to said polymer. 
[Claim 4] A battery cell which uses an electroconductive-plastics board for a bipolar board, comprising: 
Polymer chosen from an ethylene-vinyl acetate copolymer whose vinyl acetate content is 40 to 50 % of 
the weight, and a group which ethyl acrylate content becomes from 40 to 50% of the weight of an 
ethylene ethyl acrylate copolymer, and polyolefin system thermoplastic elastomer. 
Carbon black by which 40-80 weight- section addition was carried out to said polymer 100 weight 
section into said polymer. 

[Claim 5]The battery cell according to claim 4 in which said carbon black contains KETCHIEN carbon 
black. 

[Claim 6] The battery cell according to claim 4 by which electron-beam-irradiation bridge construction 
of said electroconductive-plastics board is carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Generally this invention relates to an electroconductive-plastics board. 

More specifically, it is related with the electroconductive-plastics board which is used as a circulated type or a 
bipolar board of a stood [ still ] type battery cell and which has advanced conductivity. 

This invention relates to the battery cell which used still such an electroconductive-plastics board for the bipolar 

board. 

[0002] 

[Description of the Prior Art]The principle figure of the redox flow battery of an iron-chrome system is shown in 
drawing 1 . In charge, iron oxidation and reduction of chromium are performed, and when it is discharge, 
reduction of iron and oxidation of chromium are performed. The whole reaction formula is as follows. 
[0003] 
[Formula 1] 

[0004]The composition of this cell is divided roughly into two, an electrode reaction room and a storage tank, as 
illustrated. Carbon fiber is enclosed with a reaction chamber as an electrode, and an electrolysis solution passes 
through the inside of it to it. An electrolysis solution consists of high-concentration "^"^"^^^ and chromium liquid of 
chloride acidity of 1 or more Mol, and is stored in a separate tank. In order to supply an electrolysis solution, a 
pump is formed, and it pipes. The electromotive force per one cell of iron/chromium system has taken the stack 
structure which carried out direct continuation of two or more cells to about 1 v electrically since it was small. 
Supply of liquid is made in parallel to each cell. 

[00051 Drawing 2 i s a mimetic diagram of stack structure. One cell comprises a bipolar board (bipolar board), an 
anode frame, cation exchange membrane, a negative-electrode frame, and a bipolar board. A bipolar board is one 
carbon board and is a boundary where the negative electrode and anode of the cell which adjoins these both sides 
have touched. It will let this pass and, also electrically, the series connection of both the cells will be carried out. 
The carbon fiber electrode of the letter of knitting is sandwiched by the space which uses an anode and a 
negative-electrode frame (vinyl chloride plates) as a spacer. The thickness of the electrode space of one side is 1- 
2-mm order. As for a textiles electrode and a bipolar board, electrical continuity is usually formed by contact. By 
binding two or more cells tight with the end plate (thick steel plate) of both ends in piles, and welding them by 
pressure, it is considered as stack structure. 

[0006] An electrolysis solution is supplied through four manifolds formed in the same position of each plate. 
Positive electrode liquid and negative-electrode liquid go and come back to two manifolds on a vertical angle as 
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1 set, respectively. By a diagram, a dashed line shows a positive electrode liquid flow, and the dashed dotted line 
shows the negative-electrode liquid flow. From a manifold, liquid is shunted by the slit minced by the plastic 
(VCM/PVC) board piled-up on the bipolar board in an anode or negative-electrode space. This liquid flows in a 
textiles electrode and retums from the slit of an opposite hand to exit side manifolds. 
[0007] 

[Problem(s) to be Solved by the InventionJBy the way, the electroconductive-plastics board is used for the 
bipolar board (bipolar board) in drawing 2 . 

[0008]Polyethylene and PVC are used for polymer and that by which acetylene carbon black for giving 
conductivity was added is used for the conventional electroconductive-plastics board. That by which graphite- 
like carbon was added was used for the circulated type and especially the bipolar board of the stood [ still ] type 
battery cell. 

[0009] However, when many acetylene carbon black was added noting that the conventional electroconductive- 
plastics board would obtain advanced conductivity, it became weak and had the problem that it could not 
fabricate to tabular. In the addition which can be fabricated to tabular, advanced conductivity is not obtained but 
efficiency becomes low as a bipolar board for cells. Therefore, improvement was desired. 
[0010]It aims at providing the electroconductive-plastics board with which advanced conductivity is obtained, 
while it was made in order that this invention might solve the above problems, and being able to fabricate to 
tabular. 

[001 1] Other purposes of this invention are to provide the battery cell which used such an electroconductive- 
plastics board as a bipolar board. 

[0012] 

[Means for Solving the Problem] An electroconductive-plastics board according to the 1st aspect of affairs of this 
invention, Vinyl acetate content contains polymer chosen from an ethylene- vinyl acetate copolymer which is 40 
to 50 % of the weight, and a group which ethyl acrylate content becomes from 40 to 50% of the weight of an 
ethylene ethyl acrylate copolymer, and polyolefin system thermoplastic elastomer. In the above-mentioned 
polymer, carbon black of 40 to 80 weight section is added to the polymer 100 above-mentioned weight section. 
[00 13] According to the desirable embodiment of this invention, the above-mentioned carbon black contains 
KETCHIEN carbon black. 

[00 14] According to the still more desirable embodiment of this invention, after adding and fabricating the above- 
mentioned carbon black to the above-mentioned polymer, electron-beam-irradiation bridge construction is 
carried out. 

[00 15] An ethylene- vinyl acetate copolymer whose vinyl acetate content of a battery cell according to the 2nd 
aspect of affairs of this invention is 40 to 50 % of the weight, Polymer chosen from a group which ethyl acrylate 
content becomes from 40 to 50% of the weight of an ethylene ethyl acrylate copolymer, and polyolefin system 
thermoplastic elastomer, Into the above-mentioned polymer, an electroconductive-plastics board containing 
carbon black by which 40-80 weight- section addition was carried out is used as a bipolar board to the polymer 
100 above-mentioned weight section. 
[0016] 

[Function]The ethylene- vinyl acetate copolymer whose vinyl acetate content is 40 to 50 % of the weight 

according to the electroconductive-plastics board according to the 1st aspect of affairs of this invention, The 

polymer chosen from the group which ethyl acrylate content becomes from 40 to 50% of the weight of an 

ethylene ethyl acrylate copolymer and polyolefin system thermoplastic elastomer is used. 

[00 17] When using an ethylene- vinyl acetate copolymer, even if carbon black is added as vinyl acetate content is 

less than 40 % of the weight and it obtains required conductivity, it is weak and cannot fabricate to tabular. When 

vinyl acetate content exceeds 50 % of the weight, polymer is too soft to process tabular. 

[001 8] When polymer is an ethylene ethyl acrylate copolymer, even if carbon black is added as ethyl acrylate 

content is less than 40 % of the weight and it obtains required conductivity, it is weak and cannot fabricate to 
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tabular. When ethyl acrylate content exceeds 50 % of the weight, polymer is too soft to fabricate to tabular. 
[00 19] If polymer uses poly olefin system thermoplastic elastomer, even if it adds carbon black until it obtains 
required conductivity, it can fabricate to tabular. 

[0020] If KETCHIEN carbon black is used for carbon black, the conductivity more than equivalent can be 
obtained with a little additions rather than acetylene carbon black. 

[0021]40-80 weight-section addition of the carbon black is carried out to said polymer 10 weight section into 
polymer. Required conductivity will not be obtained if it is less than 40 weight sections. When 80 weight 
sections are exceeded, it becomes impossible on the other hand, to fabricate to tabular. 

[0022]When using the electroconductive-plastics material concerned at an elevated temperature, it is preferred to 
carry out electron-beam-irradiation bridge construction of the above-mentioned mold goods. When fabricating 
electroconductive-plastics material, it is necessary to mix polymer and carbon black at an elevated temperature, 
and although crosslinking methods also include the crosslinking method which uses a peroxide for others, since a 
peroxide decomposes during mixing, a bridging body is not obtained at such an elevated temperature. According 
to electron-beam-irradiation bridge construction, it can carry out, after forming an electroconductive-plastics 
board. According to electron-beam-irradiation bridge construction, even a not less than 80 elevated 
temperature cannot change, for example, but it can be used now as high temperature batteries. 
[0023]Since the electroconductive-plastics board mentioned above is used as a bipolar board according to the 
battery cell according to the 2nd aspect of affairs of this invention, high battery efficiency is acquired. 
[0024] 

[Example] Hereafter, the example of this invention is described. 

[0025]Under Examples 1-4, the comparative example 1 - the conditions of 5 versatility, the electroconductive- 
plastics board was created and it examined by using as a bipolar board. A result is summarized in Table 1. 
[0026] 
[Table 1] 
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[0027]Eve FREX 45LX (Mitsui and made in E. L du Pont de Nemours Fori Kem Cal) used as a combination 
drug is an ethylene-vinyl acetate copolymer of 45% of vinyl acetate. Eve FREX EV170 is an ethylene-vinyl 
acetate copolymer of 33% of vinyl acetate by Mitsui and E. L du Pont de Nemours Fori Kem Cal, Inc. 
EBASUREN 420 is an ethylene-vinyl acetate copolymer of 60% of vinyl acetate by Dainippon Ink & Chemicals, 
Inc. Eve FREX A708 is an ethylene ethyl acrylate copolymer of 40% of ethyl acrylate by Mitsui and E. L du 
Pont de Nemours Fori Kem Cal, Inc. TEP901 is the polyolefin system thermoplastic elastomer by Sumitomo 
Chemical Co., Ltd. 

[0028]The thing of resistance of 10 or less ohm-cm is good among Table 1. Cell energy efficiency has not less 
than 90% of good thing. 

[0029] That tabular shaping is possible means that tabular shaping can be performed, and that tabular shaping is 
impossible means that tabular shaping cannot be performed. 

[0030]The ethylene-vinyl acetate copolymer whose vinyl acetate content is 40 to 50 % of the weight from Table 
1, The ethylene ethyl acrylate copolymer whose acrylic ester content is 40 to 50 % of the weight, And polyolefin 
system thermoplastic elastomer could use preferably and it turned out that it is preferred that 40-80 weight- 
section addition of the KETCHIEN carbon black is carried out to this polymer 10 weight section into polymer. 
[0031] 

[Effect of the Invention]The ethylene-vinyl acetate copolymer whose vinyl acetate content is 40 to 50 % of the 
weight as explained above. The polymer chosen from the group which ethyl acrylate content becomes from 40 to 
50% of the weight of an ethylene ethyl acrylate copolymer, and polyolefin system thermoplastic elastomer. The 
electroconductive-plastics board which contains the carbon black by which 40-80 weight- section addition was 
carried out to this polymer 100 weight section in the above-mentioned polymer shows advanced conductivity to 
tabular that it can fabricate. If the electroconductive-plastics board concerned is used as a bipolar board of a 
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battery cell, the effect that high efficiency can be obtained will be done so. 
[Translation done.] 
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